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to play in biology, the “ Exercitationes cle Generatione,' 
though second to the “ Exercitatio Anatomica,” can 
hardly be said to have another rival in the contemporary 
literature of biological science. 

Modern morphology, no less than physiology, has its root 
in the work of William Harvey. G II. HUXI.E V 


ZOLLNEli’S SCIENTIFIC PAPERS 

Wisscnschaftliche Abhamllnngen (Erster Band). Von F. 

Zolhier. (Leipzig : L. Staackmann, 1878.) 

F we take a somewhat different course in reviewing 
this work from that which we should naturally adopt 
with works professedly scientific, we hope at least to 
justify our conduct to the : reader before we finish. For, 
alas, all is not scientific that professes to be science, and 
even celestial minds can harbour very curious feelings 
and express them with most unmistakeable vigour, while 
not always striking above the belt. 

The key-note of this work, as well as of a great deal of 
the other somewhat voluminous writings of Prof. Zollner, 
is struck by himself in a foot-note to p. 129, where he 
tells us that “the aim of all his scientific efforts has been 
to contribute, as far as the ability given him permits, to 
the realisation ” of a certain “ hopeful project ” : —viz., 
the explanation of all molecular actions by means 0/ that 
Law of Electric Attraction (due to W. Weber) which 
“ has already been so fruitful in coordinating under one 
principle all electric and magnetic phenomena. 1 ' 

Very good and laudable :—though we may permit our¬ 
selves to say, in passing, probably very unpromising. 
But it is quite impossible to say what hints a competent 
mathematician may not obtain while he is attempting to 
prosecute the applications of any theory—however remote 
its principles may be from those which the experimental 
facts themselyes suggest to the physical investigator in 
his laboratory. Unfoitunately even this concession is 
thrown away upon Prof. Zollner :—for he not only does 
not claim to be considered as a mathematician, but has 
on a former occasion (in his work on Comets) expressly 
denounced those who attempt “ by differentiating and 
integrating ” to get at natural laws. He is, as Helmholtz 
long ago said, a genuine Metaphysician, and (as such) is 
a curiosity really worthy of study :—not of course merely 
because he is a Metaphysician, but because in this nine¬ 
teenth century he attempts to bring his metaph} sics into 
pure physical science. 

To a man whose whole object in scientific life is the 
establishment of Weber’s Law as the fundamental fact of 
the Kosmos, of course all works are an Abomination in 
which even an attempt is made to show that action at a 
distance can be (and therefore ought to be) dispensed 
with. Hence Clerk-Maxwell’s Theory, which, even its 
opponents must allow, has succeeded at least as well as 
Weber’s in connecting and explaining the phenomena of 
electricity, magnetism, and light, must be demolished at 
ail hazards. But the reader of Maxwell's great work on 
Electricity , who has seen in its very Preface that the main 
object of that work was to carry out to their legitimate 
mathematical developments the physical ideas of Faraday, 
will scarcely be prepared to find that Prof. Zollner accepts 
I'araday and denounces Maxwell! 

inis tour deforce is worthy of so accomplished a meta¬ 


physician. It is absolutely refreshing in its coolness ! 
According to Prof. Zollner, both Clerk-Maxwell and Sir 
W. Thomson (to whose advice the former owns his 
indebtedness) quote Faraday correctly, and yet altogether 
misapprehend his meaning ! In fact we are now told, 
though not in so many words, that Faraday, whom we 
had all looked on as an opponent of action at a distance, 
was really a firm believer in it, and a strenuous advocate 
of it! Not only Faraday, but even Newton himself:—in 
spite of the celebrated Letters to Bentley, in which all of 
us have hitherto read the inconceivability of distance- 
action to any mind which “has in philosophic matters a 
competent faculty of thinking”—even Newton, himself, it 
seems, believed in action at a distance ! 

On this no farther comment is necessary than one I 
made some time ago, when Prof. Zollner, to his own satis¬ 
faction at least, proved me to be ignorant alike of Latin 
and of the very First Law of Motion; —viz , that “ Prof. 
Zollner should not attempt to criticise . . . until he 
acquires sufficient knowledge of British technical 
terms ...” 

That a good deal of Prof Zollner’s censure is due to his 
imperfect apprehension of English, will, I think, be 
allowed by every candid reader. I say nothing of nume¬ 
rous misspellings—sometimes ludicrous, such as “ in his 
sobber (sic) senses” —which occurs twice at least (pp. 142, 
711), because there are quite as many misspellings in the 
German, and all are, therefore, probably due to the 
printer. But it is a wonderful piece of information for us 
benighted islanders to be told that our foremost scientific 
men, while quoting Newton accurately, entirely miss, or 
rather misrepresent, his meaning. So wonderful that I 
certainly shall not be believed, unless I refer definitely to 
some of the inculpatory passages :— 

(The passage (pp. 141-152) is too long for translation, 
so I give a small part only ; restricting myself to the tone 
in which British authors are spoken of, for the substance 
of the accusation, such as it is, has been already indi¬ 
cated.] 

“ One’s impaired power of discovering contradictions 
prevents his recognising them as such even when the 
effect of the contrast is heightened by juxtaposition. 
Hence we must ascribe the non-retractation of such by 
their authors not to moral weakness but to incapacity. 
Hence also the surprising naivete with which such men 
(/.£., Sir W. Thomson, Clerk-Maxwell, el hoc genus omne) 
hand over to their critic the weapons with which to exter¬ 
minate them, &c., &.c. He who thinks it superfluous to 
bother himself with the thoughts of his predecessors and 
contemporaries loses ipso facto all right to consideration 
for himself and his writings. Such an author will in after 
time be forgotten, just as he has forgotten bis prede¬ 
cessors, and this in the name of Eternal Right. For, 
only in the continuity of the mental work of succes¬ 
sive generations is there security for the progress of 
Humanity ! ” 

The reader of this will perhaps think that he has seen 
enough of Prof. Zollner and his work enough at least 
to enable him to form a pretty shrewd guess as to the 
scientific value of the’whole. But I must be excused if I 
trouble him with a few additional remarks on another 
aspect of the book. 

Some years ago Prof. Helmholtz kindly undertook to 
revise the German translation of Thomson and Tails 
Batura/ Philosophy, and was in consequence somewhat 
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wildly attacked by Prof. Zollner in the Preface to his book 
on Comets. To that attack Prof. Helmholtz replied in a 
very admirable article, of which a translation has already 
appeared in Nature (vol. xi. pp. 149, 211). 

The great crime which according to Prof. Zollner was 
committed, was a double one. Sir W. Thomson and I 
ventured to express an opinion (to which we still adhere) 
unfavourable to theories such as that of Weber :—and 
Prof. Helmholtz so far forgot his duty as a German as to 
be responsible for the reproduction of our work in his 
native tongue ! As we now know that the promulgation 
and extension of Weber’s Theory has been the object of 
Prof. Zollner’s life-work, perhaps it was not unnatural 
that he should complain of such conduct. But it is quite 
another thing when, after being completely demolished 
from the scientific point of view, he returns to the attack 
in another style-bringing against the various persons 
named charges of a totally different character—though 
all equally groundless. 

A great many of these arise undoubtedly from imper¬ 
fect acquaintance with the English language. Thus, to 
take a ludicrous one, Prof. Zollner evidently imagines that 
“ smoke-rings ” must be formed with tobacco-smoke ? 
And he fancies that it was in a smoking party that Sir 
W. Thomson hit upon his hypothesis of vortex atoms. 
For, after translating part of Thomson’s own account of 
his theory, he says that a “skilled and powerful.tobacco- 
smoker was necessary to the experimental verification 
of |t,” 

Smokers, to whose charmed circle Prof. Zollner evi¬ 
dently does not belong, can alone judge how skilled and 
powerful they would have to become before they could 
produce from their own lips the vortex rings, full of sal- 
ammoniac crystals and somewhere about six or eight 
inches in diameter, which Sir W. Thomson describes in 
the paper referred to. But Prof. Zollner comes back to 
this notion, as he does to others, with absolutely “ damn¬ 
able iteration.” Here is an instance (p. 103) which we 
paraphrase as follows :— 

“The reader will note that ‘Tobacco-smoke’ and a 
‘ creative act ’ are the inseparable companions of Thom¬ 
son’s Vortex-atoms :—although in the whole of Helm¬ 
holtz’s paper, on which Sir W. Thomson has erected the 
airy structure of his hypotheses, there is not a single 
passage in which such things are alluded to. 

“ Since Sir W. Thomson and the mathematical sup¬ 
porters of his hypotheses continually employ tobacco- 
smoke for the explanation of their views, 1 also may be 
permitted to employ the same medium to make clear my 
notions. Were I to describe the feelings with which 1 
crossed the threshhold of the Vortex-ivorld of Thomson 
after leaving the clear and bright Thought-world of 
Newton, Kant, and Faraday, I could not succeed better 
than by comparing them to those of the Alpine traveller 
who leaves the enlivening freshness of the clear mountain 
air to enter the tobacco-laden atmosphere of a muggy 
beerhouse ! ” 

We next have Thomson’s (and.Helmholtz’s) speculations 
as to the origin of life on the earth : — once more over¬ 
hauled and torn to shreds. Then the unfortunate “lumi¬ 
nous corpuscle ” of Thomson and i ait has again to 
perform its antics—but in a somewhat new phase. For it 
is now shown to be due to the same inaccuracy of thought 
(Denkfehler) as the “ moss-grown fragments.” 

** Only the yet undeveloped understanding of a child 
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can content itself with such hypotheses, as it does whh 
the answer to the child’s question, ‘ Where did the new¬ 
born little brother or sister come from ?' The mother 
soothes the childish causation-excitement with the answer, 

‘ The Stork brought it ’:—on the correct presumption that 
the child will not farther inquire whence or from whom 
the Stork received the infant.” 

So far as I can judge without an attentive perusal of 
the whole 732 pages of the work ( Erster Band), such as, 
amusing though it is throughout, I cannot spare time to 
bestow. Prof. Zollner seems to think that Clerk-Maxwell, 
Thomson, and myself believe in the existence of those 
imaginary beings (invented by Maxwell, and called 
Demons by Thomson) who were introduced for the 
purpose solely of showing the true basis on which the 
Second Law of Thermodynamics has to be received as 
a fact in physical science ! Hence we are treated to a 
whole Chapter called “ Thomson's Diinioncn und die 
Schatten Plato's.” 1 

But it was well that this Chapter should be written. 
For Prof. Zollnerhas recorded in it a discovery of the very 
first order : —if it be correct. He has held the two ends 
of a cord (sealed together) in his hand, while trefoil knots, 
genuine irreducible TREFOIL KNOTS, of which he 
gives us a picture, were developed upon it ! He shows 
us the reasoning by which he was led to predict the 
possibility of this very wonderful achievement—absolutely 
unique in character, so far as I know, throughout the 
whole range of science. Prof. Klein, of Munich, some 
time ago showed, as is well known, that knots cannot 
exist in space of four dimensions. Hence Prof Zollner 
was led to conclude that beings (not, ot course, Thomson's 
Diimonen nor die Schalten Plato's , for these are unscien¬ 
tific, and therefore impossible) in space of four dimensions 
could put an irreducible knot on an earthly string of which 
the ends were fastened together ! It is some time since 
the Astronomer-Royal for Ireland told me his jocular 
mode of arguing from Klein’s discovery :—viz., that all the 
secrets of the spiritualistic “ rope-trick” could be at once 
explained by supposing that inside the mysterious cabinet 
(in which the tambourines and the musical boxes fly 
about) space was of four dimensions—so that the well- 
corded performers were at once loosed from their bonds 
on entering it ! But Prof. Zollner (with the assistance of 
the spiritualists) has tied knots by means of beings who 
exist in four dimensional space ! ! ! Those who tied can 
of course loose, so that there is now (thanks to Prof. 
Zollner and the spirits) no such thing as an irreducible 
knot ! 

I need say nothing of the treatment which Prof. Zdilcer 
bestows on other scientific men with whom he has the 
misfortune to disagree : such as the imaginary execution- 
scene (pp. 377-416) of a distinguished Physiologist ! 
Plain men in this country, and in Germany also I doubt 
not, have uncomfortably plain terms for such outbursts. 
But such things are not for a scientific journal. I can 
hardly divest myself of the impression that Prof. Zollner, 
in spite of his oft-expressed utter detestation of “ Jokelets" 
of all kinds (Witze, Scherze, &c.) has been led by his 
feelings of “ sittlicher Entriistung” to attempt the perpe- 

1 This is not the place to continue discussions with Pro f . Claudius, but 
the reader of Prof. Zollt.er's book should be warned that, exteusive as'ts his 
reading, it does not always seem to include the most cogent arguments 
which have been presented on one or other side in several controversies of 
which he ynder takes to give an account. 
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tration of a gigantic joke upon his readers. For I have 
looked in vain through this large volume for anything 
that can well be called Sciencej with the one exception of 
some remarkable experiments due to Fresnel, to which it 
is well that attention has been called. 

In conclusion, though I cannot make pretensions to 
any minute acquaintance with the German language, I 
think I may venture to suggest to Prof. Zollner, for his 
next edition, a title which shall at least more accurately 
describe the contents of his work than does his present 
one. I cannot allow that the title “ Scientific Papers” is 
at all correctly descriptive. But I think that something 
like the following would suit his book well :— 

Patriotische 

METAPHYSIK DER PHYSIK, 
fur moderne deutsche Verhaltnisse. 

Mit speciellem Bezug auf die vierte Dimension und 
den Socialdemokratismus bearbeitet. 

With this little hint, which I hope will be taken, as it 
is meant, in good part, I heartily wish him and his work 
farewell. P. G. Tait 


A DICTIONARY OF MUSIC 
A Dictionary of Music and Musicians. By eminent 
writers, English and Foreign. With Illustrations and 
Woodcuts. Edited by George Grove, D.C.L. (London : 
Macmillan and Co., 1878.) 

O better proof of the spreading interest in musical 
subjects which is now taking place in England 
could be found than the publication of this important 
work. Although similar “ Lexicons,” some of them 
extending to the portentous dimensions which German 
monographs are apt to assume, are not uncommon in that 
country, there have, as far as the writer knows, been 
hitherto none in our language which exactly occupy the 
position aimed at by this. Those which most nearly 
approach it, are either somewhat antiquated, or, like the 
excellent little work of Dr. Stainer, propose to themselves 
a far more restricted object. Nor indeed is the reason of 
the difference in this respect between the two countries 
difficult to assign. In Germany the whole population is 
more or less musical ; every little town or village has 
abundance of practical musicians, mostly playing stringed 
instruments, among its inhabitants, who not only can 
take their part efficiently in a quartette, or in a local 
orchestra, but who are sufficiently informed in musical 
theory and literature to furnish an intelligent public 
which can support and encourage extensive undertakings 
of a scientific and historical character. 

In England, on the other hand, unlike Germany, there 
has been, until quite lately, as little of representative 
musical culture as there has been of really national 
soldiering. We had been content to leave the defence 
of our country, no less than the executive realisation of 
great artistic master-pieces, to a separate and stipendiary 
class ; while the bulk of the nation had merely “ assisted/' 
according to the French sense of the word, by listening 
and applauding. In both instances we, to a considerable 
degree, realised the dreams of Plato’s Utopia; and 
though in the one case our <f E'Xawr, the army, in spite of 
its small size and its professional leaders, for education and 
gallantry are probably unparalleled, it is, perhaps, to be 
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feared that the artistic class, the liovmxoi, have somewhat 
suffered from isolation and lack of responsibility. 

To this cause, and to unthinking prejudice, must be 
referred the tone of depreciation if not of contempt, which 
in the last century attached to the name “fiddler.” It is 
conspicuous in the “Tweedledum and tweedledee” 
epigram of Handel’s day, and frequently crops out in the 
Johnsonian, and even in later periods. The altered 
feeling of the present day cannot be better illustrated, 
than by the public estimation of Rubinstein or Joachim, 
or the genuine national grief at the early death of Titiens. 

But the reform in the republic of sweet sounds must 
come, and is coming, ab extra. Audiences themselves 
must be fairly proficient in an art to esteem its higher 
developments and manifestations. The supply, according 
to the laws of political economy, must precede the demand; 
nor can true aestheticism of any kind fully prosper until the 
bulk of the population have been educated up to its intel¬ 
ligent and critical comprehension. For the moment it 
may be that in this particular branch the outsiders have 
distanced the regular executants. It would be a severe, 
but not altogether false statement to make, that in modern 
England—which has really become a musical nation—all 
classes are musical except the musicians. It is certain 
that our grandest celebrations, such as those of Handel 
and that at Leeds, are festivals where the latter are only 
secondary to the hearty and enthusiastic willingness of a 
voluntary but well-discipliued non-professional choir. In¬ 
deed it might, a prion , be anticipated that such would be 
the case, since the fondness for music, although it may be 
materially developed by circumstances and education, still 
remains very much of a gift ; and this gift, which forms 
the strongest motive to exertion in acquiring it, is far more 
likely to exist in one who turns to the subject from love 
than in those who have simply adopted its study by chance, 
or as a means of earning a livelihood. 

That such is to a certain extent tire fact, receives ample 
illustration from the very first page of Mr. Grove’s initial 
number, in which are recorded the names of the con¬ 
tributors to the work. Including the editor himself, who, 
though not a professional musician, has earned, under the 
familiar initial which he here again adopts, a full title to 
speak with knowledge and authority on musical subjects, 
a large proportion of the writers are not dependent on the 
art or practice of music for their social status. Among 
them will be found clergymen, a consul, a colonel, a 
doctor, an engineer, a Queen’s counsel, a schoolmaster, 
and many others, whose devotion to the cause of music 
must be purely voluntary and a labour of love. As it 
cannot be doubted that all alike have given proofs of their 
competence to undertake the task entrusted to them, it 
is surely no forced conclusion to regard their co-operation 
as evidence of the depth to which educated English 
society is now penetrated by this subtle and once 
neglected branch of aesthetic culture. To the same class, 
moreover, the work appeals for support, a support which 
is more than justified by the laborious care, the pains¬ 
taking and punctilious accuracy displayed by the editor 
in its compilation. 

The present instalment of the work is the first of a 
series of quarterly parts, and only contains the letter A, 
with part of letter B. On turning over the pages the 
articles which attract the eye are one on Abbreviations 
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